Hoagland's nutrient solution (65%) was added weekly by subirrigation to maintain nutrient balance. Plants were grown in a plant growth chamber with a maximum light intensity of 1500 ft-c provided by cool white fluorescent tubes and incandescent bulbs. Temperatures were either cam-programmed between a low of 22 + 1 C and a high of 32 + 1 C (night-day) or a constant 31 ± 1 C, and photoperiods were 18:6 (L:D) unless otherwise stated. Individual floret samples consisted of 30 to 50 florets. Florets at least 3 days old were selected to reduce variation caused by increased volatiles from older florets versus young florets (unpublished data). Volatiles were collected from florets cut from the raceme by equilibration at 32 + 0.1 C in a water-jacketed 100-ml hypodermic syringe (ground glass plunger and barrel) for 30 min and then transferred to the gas chromatograph via a cold trap and gas sampling valve (5). A 152.4 m, 2.2 mm outside diameter X 0.76 mm internal diameter capillary column ([SF96(50) + 5% IGEPAL CO 990 from General Electric and Varian Aerograph, respec. tively])2 with helium carrier at 25.4 cm per sec was operated at an isothermal temperature of 110 C. Elution time was 55 min with ocimene eluting at 38 min. The gas chromatograph was fitted with a hydrogen flame detector, and the amplified signal was electronically integrated. Due to the large and variable amounts of low molecular weight volatile contaminants inherent in the sampling technique, only those compounds eluting beyond 23 min in the analysis were included in the calculations of floret volatiles. A 5 lkl/l hexane in nitrogen standard gas mixture was used daily to provide a standard for estimating the quantity of all hydrocarbons emanating from the florets.
The volatiles emanating from alfalfa (Medicago sativa L.) florets may influence honey bee visitation and, therefore, the degree of cross-pollination (6) . A similar relationship between the fragrance of orchids and visitation by Euglossine bees had been extensively investigated by Dodson et al. (1) . The floret volatiles of alfalfa clones known to vary in attractiveness to honey bees (2) have been studied by gas chromatographic methods (4) . These experiments have revealed qualitative differences in volatile compounds and shown a preponderence of the monoterpene ocimene among the volatiles present (3, 5 
RESULTS
Normal Daily Emanation of Volatiles: Time-of-Day Effects. The daily cycle plot of volatile emanation appears as a nearly bell-shaped curve with volatile emanation increasing rapidly to a maximum some time between 5 and 7 hr after the lights were turned on ( Fig. 1) . Although the growth chamber temperature remained high (31 C) until 1900 hr (lights on for 10 hr), volatile emanation dropped rapidly. Ocimene averaged only 15% of total volatiles at the end of dark period but increased to 58% during high volatile emanation. A small increase in ocimene emanation occurred from florets during what would have been the light period when kept in darkness, which indicated that a rhythm was operating, but that light was necessary for high volatile emanation (Fig. 1) (Fig. 1) . However, when only one-third of the incandescent lights (30 ft-c) were turned on 2, 3, and 4 hr prior to the 0810-hr sampling, it was found that 3 hr of 30 ft-c light was sufficient to trigger a 3-fold increase in ocimene emanation (Table I) and On the 3rd day of each experiment when the 42 hr of light had been terminated by 6 hr of dark (0300-0900), ocimene emanation followed the smooth curve of Figure 1 . However, the 3rd day, 6-hr sample considerably exceeded that of the 1st day, 6-hr sample. Note that the plants were subjected to a day-night cycling of temperature (Table II) . Several additional 3-day studies conducted at a constant 31 1 C temperature gave very similar results. In contrast, one study gave different results (Fig. 3) . This study revealed very large fluctuations-greater than 5-fold-between consecutive samples. This study confirmed the low values of other studies on the 2nd day when no dark period was given, but the 3rd day values were not as high as we had expected (cf. Figs. 2, 3) . Two days before the beginning of this experiment photoperiod was changed from a 0900 to 0300 hr schedule to one of 0400 to 2200 hr to maintain a 6-hr dark period and facilitate a sample later in the photoperiod during the normal working day. The fluctuating volatile concentrations caused us to postulate that individual photoperiodic changes (shocks) may have long term affects on floret volatile emanation for several subsequent days. A separate experiment with plants moved from the greenhouse (photoperiod 0600-2400 hr) to the growth chamber (photoperiod 0400-2200 hr) was performed with results very similar to those of Figure 3 . Since this was a repeatable phenomenon, we performed an experiment to determine how long the effects of such a photoperiodic "shock" can influence floret volatile emanation.
Longevity of the Effects of a Photoperiodic Shock on Alfalfa Floret Volatile Emanation. Plants for this experiment had been subjected to light beginning at 0900 and ending at 0300 for a period of 10 consecutive days. After vapor sampling, the photoperiod was changed to 0400 to 2200 hr. Four vapor samples per day were taken on subsequent days representing 1, 2, 3. 4, 7, 9, and 11 days after the photoperiodic shock. The amounts of ocimene emanated are shown in Figure 4 . A through H. Figure 4A (day 0) shows the curve of floret volatile emanation normally observed from plants under natural, greenhouse, and growth chamber conditions when environmental conditions have been fairly repetitious. The remaining figures show large changes in ocimene emanation which included extreme oscillations every 2 hr (Fig. 4, E and F Figure 4 . A through H, showed that changing photoperiodic conditions disrupted volatile emanation drastically for at least 7 days. The unusually large fluctuations in volatile emanation between 2-hr samples suggests that the emanation of volatiles is an active metabolic process. Overland (7) discussed unpublished work of W. 0. Griesel which indicated that the metabolic activity (02 consumption) of C. nocturnum petals was a cyclic phenomenon which coincided with the periods of odor emanation. The process by which circadian rhythm phenomena control floret volatile emanation is an intriguing mystery. Overland (7) reported unpublished work of R. M. Sachs which revealed that only the corolla lobes of C. nocturnun7 florets were aromagenic. We have also found (unpublished data) that the typical gas chromatogram of alfalfa floret volatiles emanated from excised petals and not from other floret parts (including pollen and nectar).
These observations of the effect of photoperiod on alfalfa floret volatile emanation provide basic information which will permit us to vary floret volatile emanation and study the effect of floret aroma on honey bee visitation.
LITERATURE CITED
